CONCLUSION: This research indicates a lack of benefit in terms of QOL from platinumbased chemotherapy in patients with metastatic lung cancer. Routine QOL assessment in this patient population may encourage the development of treatment programs which minimize chemotherapy side-effects, while maximizing patients' well being.
INTRODUCTION

Epidemiology and mortality
Lung cancer has become one of the leading global causes of cancer death in both men and woman (1), and is responsible for 12.8% of all cancer cases and 17.8% of the all cancer deaths (2) . The 5-year relative survival rate for lung cancer for the period of 1996 to 2003 was 16%, reflecting only a modest improvement from the 1950s (3) (4) (5) (6) . In Turkey, lung cancer incidence is increasing by 3% annually (7, 8) ; with a male prepondrance (m/f ratio12:1). The most commonly diagnosed histological types are epidermoid carcinoma in males and adenocarcinoma in females (9) .
Approximately 85% of patients with lung cancer are diagnosed at an advanced stage that is not amenable to surgical intervention. For patients with stage metastatic non small cell lung carcinoma (NSCLC) or extensive-stage small cell lung carcinoma (SCLC) the 5 year survival rate may be less than 1% (10) .
Morbidity related to lung carcinomas
Besides high mortality, lung cancer is associated with high morbidity (see Appendix 1) including chest pain, cough, hemoptysis and dyspnea. (11, 12) . Cough may be due to airway obstruction, post obstructive pneumonia, excessive mucus production, parenchymal metastases, or pleural effusion (13) . Dyspnea occurs in most patients with lung cancer during the course of their disease due to direct impingement of the airway, underlying chronic lung disease, radiation-or chemotherapy-induced pneumonitis, infection, pleural effusion, or pulmonary embolism (14) .
The commonest sites of metastases are contra-lateral lung, brain, liver, bone, adrenal gland, and extra-thoracic lymph nodes. Symptoms of brain metastases may include headache, nausea, vomiting, focal weakness, seizures, confusion, ataxia, and visual disturbances (15) . In terms of bone metastasis, the axial skeleton and proximal long bones are most commonly involved. Pain due to bone metastases is present in up to 25% of patients at initial diagnosis (16) .
Constitutional symptoms, such as depression, fatigue, anxiety, insomnia, anorexia, and cachexia, cause significant debility in patients with lung cancer. Depression and psychological distress are very common, but are infrequently recognized or treated (17) .
Less frequently encountered, paraneoplastic syndromes describe the effects of cancer that occur systemically or at sites distant from tumor such as symptoms related to hypercalcemia (18) , hyponatremia (19), Cushing's syndrome (20) , Lambert-Eaton syndrome, and other neurologic disorders.
Treatment of advanced lung cancer
The cornerstone of treatment of patients with extensive stage SCLC is multiagent chemotherapy. Stage IV non-small cell lung cancer (NSCLC) is largely incurable using present-day therapies. For most patients under age 75 years with good performance status, the best first approach is double-agent chemotherapy utilizing carboplatin plus a second agent, usually paclitaxel, gemcitabine, or docetaksel (21) (see Appendix 2).
It has been surmised that patients who have an ECOG performance status of 0 or 1 may benefit more than patients with performance status 2, from the combination of a platinum agent, either cisplatin or carboplatin, and a second agent (22) .
Quality of life assessment in lung cancer
Quality of life (QOL) can be defined as the effect of an illness and its therapy upon a patient's physical, psychological, and social well being as perceived by the patient themselves (23) . QOL assessments should be given due priority whenever it is expected that the survival differences between the treatment groups is going to be small, or when the difference in at least one factor predicting QOL is expected to be large. The effect of two different therapeutic modalities on QOL and overall survival helps select the better modality. In fact, a particular treatment may be preferred if it improves the QOL, even if the survival is not superior (24) .
QOL is closely linked to symptom burden and severity in lung cancer. Loss of physical functioning, psychological events such as depression, and reduced overall QOL are associated with uncontrolled symptoms (25, 26) . In addition, depression has been found to be an independent prognostic factor for lung cancer, irrespective of stage (27) .
The European organization for the treatment and research of cancer quality of life questionnaire, EORTC QLQ-C30, (see Appendix 3) includes five functional scales (physical, role, cognitive, emotional, and social), three symptom scales (fatigue, pain, nausea, and vomiting), and one global health and QOL scale. This instrument has demonstrated a high reliability and validity across the continents (28) . The EORTC QLQ-LC 13 questionnaire (see Appendix 4) was developed as a lung cancer specific supplementary to the EORTC QLQ-C30. It assesses lung cancer related symptoms, treatment related side-effects, pain, and pain medication (29) . The Turkish language versions of both EORTC QLQ-C30 and QLQ-LC13 have been validated for use in lung cancer patients. (30, 31) Performance status (PS) PS is the patient's ability to perform certain physical activities, especially related to mobility, work, and self-care. The most well established tools are the Karnofsky Performance Scale (KPS) (see Appendix 5) , and the Eastern Cooperative Oncology Group (ECOG) (see Appendix 6) . KPS is a simple and widely used numerical instrument for rapidly quantifying the PS of an individual based on patients' level of independence (38) . Studies have demonstrated a direct relationship between KPS and the perceived QOL in patients with cancer, including lung cancer (27, 35) . Similarly, the ECOG is a five-grade observer rating of patients' physical ability (35, 37) . Both instruments (KPS and ECOG) have been found to be valid (37) including the Turkish language versions. (32, 33) The aims of the study were to determine how QOL is affected by chemotherapy, which other factors affect QOL apart from chemotherapy in this patient group and the relationship between QOL and performance status.
MATERIAL AND METHOD
The study was a prospective-randomised research conducted in the oncology out-patient clinics of Dr. Lutfi Kirdar Kartal Training and Research Hospital, a 750-bed ministry of health facility located in Istanbul, Turkey.
Inclusion criteria required for patients were: diagnosis of metastatic [stage IV] lung cancer; inclusion within two weeks of diagnosis; not having yet received treatment. All participants were Turkish-speaking, conscious, and fully informed of their diagnosis. Additionally, mortality before completion of the third cycle of chemotherapy was accepted as an exclusion criterion.
A total of 17 out of 28 patients diagnosed with advanced SCLC, or stage IV NSCLC, and who were to receive platinum-based chemotherapy, fulfilled the criteria above, gave their consent and participated fully at every stage in this study. Four patients declined to give their consent; five patients who previously gave their consent decided not to participate before the first, second, third, or fourth chemotherapy treatment; and two patients died during the course of the study.
Setting, sample and analizing 1. After obtaining verbal consent, the patients' demographic data was collected (age, gender, smoking history).
2. Structured interviews, each of which lasted between 30 to 90 minutes, were conducted based on the EORTC core questionnaire for quality of life in cancer patients QLQ-C30 (version 3.0), and the specific lung cancer module questionnaire EORTC QLQ-LC13. Interviews were conducted in outpatient clinics or by telephone, using validated Turkish translations of the above questionnaires on four separate occasions, pre-treatment and before the second, third and fourth cycle of chemotherapy.
3. Data related to the patients' clincal and performance status (KPS and ECOG) were also recorded on four occasions during the study.
4. Statistical analysis was carried out using Prism  (version 5 for Mac OS X 2009). QOL differences between the baseline, first, second and third chemotherapy were analyzed using repeated-measures one-way analysis of variance (ANOVA). Pair-wise, post hoc comparison was performed between the groups at the baseline, first, second, and third chemotherapy applying the Tukey test. Correlation coefficients between global health status and age/smoking habit/ECOG/KPS were calculated using Pearson correlation analysis. Table 1 provides demographic details of the patient group included in the study.
RESULTS
Demographics
Quality of life
As seen in both Figure 1 and Table 2 , there was a continuous downward trend in General/ Global Health Status, from the baseline to the third chemotherapy. The decreases between the baseline and third chemotherapies (p 0.005) and the second and third chemotherapies (p 0.005) were statistically significant (F= 1.520).
Other changes in QOL scores, according to assessment of the QLQ-C30 instrument, are summarized in Table 2 . Regarding functional scales there were statistically important losses in all the functional areas: physical functioning decreased signifi- cantly between the baseline and third chemotherapies (p 0.05, F= 3.336); role functioning between the baseline and third chemotherapies (p 0,05, F= 1.016); emotional function between the baseline and third chemotherapies (p 0.05, F= 3.173); cognitive functioning between the baseline and second chemotherapies, the baseline and third chemotherapies, and the first and third chemotherapies (p 0.005, F= 4.152); and social functioning decreased significantly between the baseline and third chemotherapies and the first and third chemotherapies (p0.05, F=6.14).
Concerning symptom scales there were significant increases in the reported incidence of the following clinical signs: nausea and vomiting increased significantly between the baseline and second chemotherapies and between the baseline and third chemotherapies (p 0.05, F= 1.301); dyspnea symptoms increased from the first chemotherapy to the third (p 0.023, F= 1.931); insomnia between the baseline and second chemotherapies and the baseline and third chemotherapies (p  0.05, F= 1.523); and appetite loss increased significantly between the baseline and second chemotherapies, baseline and third chemotherapies, and between the first and third chemotherapies (p  0.003, F= 1.668). Non -significant increases in fatigue, pain, constipation, diarrhoea and financial difficulties were observed. Table 3 summarizes the trends in QOL with progressing treatment according to the lung cancer specific questionnaire (QLQ-LC13). Regarding treatment-related side effects, significant increases were recorded in all areas as follows: incidence of sore mouth increased significantly between the baseline and first, second, and third chemotherapies (p  0.05, F= 1.085); dysphagia between the baseline and second and third chemotherapies (p  0.05, F= 6.559); peripheral neuropathy between the baseline and first, second, and third chemotherapies (p  0.05, F= 7.040); and alopecia increased significantly between baseline and first, second, and third chemotherapies, between first and second, and between first and third chemotherapies (p  0.05, F= 0.9904). On the other hand non-significant increases were observed for lung cancer associated symptoms (cough, haemoptysis, dyspnea), and site specific pain (chest, arm and shoulder, and other areas).
Other findings related to factors that may affect QOL
The mean age of the patients was 59.23±1.73 (Table 1) . No significant correlation was found between age and general health status. (p> 0.05).
All of our patients had a smoking history (Table 1 ) with a mean packet year = 27.94±12.75, although none were smoking after diagnosis. No correlation between the number of packet years and QOL was found in this patient group.
Performance scales
As can be observed from Table 4 , there was a significant difference in the ECOG performance between the baseline and second and third chemotherapies ( p 0.05, F= 0. 923). In the same way, there were significant differences between the baseline and second and third chemotherapies, and between first and third chemotherapies for KFS values ( p 0.05, F= 9.507).
Relationship between QOL and Performance status
As can be seen in Figure 2 , there was a significant negative correlation between ECOG performance scale and QOL as reflected by General Health Status ( r = -0.71, p 0.05).
As shown in Figure 3 , there was a significant positive correlation between KFS performance scale and GHS (r= 0.74, p 0.05).
DISCUSSION
Effect of chemotherapy on QOL
It was observed in our study that as treatment progressed, there were significant increases in chemotherapy related side-effects and in symptom scales, related both to adverse drug reactions and disease progression. The association of QOL with chemotherapy has been evaluated in several studies. Helsing et al compared platinum based chemotherapy with best supportive care and demonstrated significant survival benefit in the chemotherapy group with significant improvement in dyspnea, pain, insomnia, and social function (38) . This study demonstrated the positive aspects of chemotherapy in patients with metastatic lung cancer, as did that of Esbensen et al (39) in which global health status/QLQ showed no significant difference, while emotional function increased and nausea and vomiting decreased.
In contrast, Huinink et al (40) determined that clinical and haematologic toxicity (hair loss, nausea/vomiting, and appetite loss) was more pronounced in patients receiving cisplatin/ etoposide compared to single agent gemcitobine. Bozcuk et al assessed the quality of life of patients with advanced disease with an ECOG performance status of  2. They showed that the patients receiving non-platinum containing, single-agent chemotherapy experienced less fatigue (41).
In our study, all the patients (n= 17) were receiving platinumbased chemotherapy (Table1). From baseline to third chemotherapy, there was a significant increase in treatment-related side effects including sore mouth, dysphagia, peripheral neuropathy, and alopecia (Table 3) . At the same time, there was a significant decrease in GHS and Functional Scales including physical functioning, role functioning, emotional functioning, cognitive functions, and social functioning ( Table 2 ). There was also an increase in symptom scales including nausea and vomiting, dyspnea, insomnia, and appetite loss ( Table 2 ). Our data is thus in agreement with previous reports in which patients with metastatic disease and ECOG PS=2 appear to experience more toxicity and treatment-related side effects than patients with PS=1 (42) .
When the results of more recent trials are compared to previously published data, the percentage of PS-2 patients in the older trials should be taken into consideration. Comparative trials in advanced disease generally demonstrate only very small superiority of platinum vs non-platinum based therapy ie 4% or 5% gain in survival at two years. This small benefit may be either overestimated or underestimated if populations are not comparable (i.e., same percentage of PS-2 patients). The American Society for Clinical Oncology (ASCO) clinical practice guidelines recommend the use of chemotherapy in selected patients with advanced NSCLC (i.e. PS-0 or -1, and possibly -2). Our data is in agreement with previous reports in which patients with metastatic disease and ECOG PS=2 appear to experience more toxicity and have a shorter duration of survival than patients with PS=1 (43). It could be argued, therefore, that PS-2 patients are generally candidates for systemic treatment in addition to best supportive care, but should be treated with singe agents which have less side effects rather than combination therapy (39) . In this regard, single agent regimens such as vinorelbine was found to be active and well tolerated in Stage IV NSCLC patients (44) .
Two situations present unique difficulties; firstly if the treatment improves QOL but worsens survival due to drug related toxicity, and secondly, if QOL deteriorates but survival improves. In these cases, the choice of how to manage the disease is usually made jointly with the oncology team and the patient (24) . The evidence presented above, suggests that the benefit of chemotherapy over best supportive care is still questionable. * ECOG, score range from 0 to 4, with a lower score representing a higher level of performance. ** KFS, score range from 0 to 100, with a higher score representing a higher level of performance.
Filled boxes indicate significant changes from baseline values or between chemotherapy cycles (p< 0.05).
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Other factors that might affect QOL in this patient group Matsumoto et al (45) analyzed factors that affect quality of life, and noted an increase of the QOL in patients over 65 years. Mohan et al (46) however, demonstrated that QOL did not correlate with age, a finding consistent with our study. Further research including a large sample in each age group may be needed to confirm the findings from these studies.
Montazeri at al (29) also evaluated the impact of gender on quality of life in 129 lung cancer patients and there was not a significant difference. Tanrikol et al (47) assessed the factors that affect QOL in Turkish lung cancer patients, and showed that men have significantly higher quality of life scores than women. These results have been confirmed in a study conducted in the United States. (48) . We did not evaluate the effect of gender on quality of life because there were only 3 women in the study group.
Analyses using statistical modeling techniques show a tight association between national mortality rates and smoking (49) . The risk of lung cancer among cigarette smokers increases with the duration of smoking and the number of cigarettes smoked per/year. In some studies, it was found that patients who continue smoking after diagnosis have a poor QOL score (50, 51) . In our study, no relation was observed between duration of smoking in terms of packet years, and QOL scores. This result is similar to the findings of an earlier study conducted by Sarna et al (49) .
Relationship between QOL and performance status Schaafsma and Osoba (52) reported that QOL was a much broader concept than that reflected by KPS, and they observed only a weak correlation between the two in lung cancer patients.
However, in our study, there was a strong significant negative correlation between ECOG performance and all domains of the EORTC QLQ-C30, and a strong significant positive correlation between KPS and all domains of the EORTC QLQ-C30 (see Fig  2 and 3) , which is consistent with the findings of Mohan et al (46) . Compromised performance status leads to decreased performance of activities of daily living, and infringes on the independent functioning of the patient. Thus, although performance status is not a true measure for QOL, it should be seen as an important predictor of QOL of the patient and should be routinely assessed by the oncological team.
CONCLUSION
Our research indicates that patients with advanced disease do not benefit from platinum-based chemotherapy in terms of QOL. Routine QOL assessment may encourage the development of treatment programs which minimize chemotherapy side-effects, while maximizing patients' well being.
Our research did not show any significant relationship between age or smoking history and QOL. However, larger multi-center studies may help in providing a more comprehensive evaluation of the effect of various demographic and clinical variables on QOL in this setting.
Although performance status is not a true measure for QOL, it should be seen as an important prognostic factor and predictor of QOL, and should therefore be routinely assessed by physicians. (27) . Our study confirms the prognostic value of performance status in patients with advanced lung cancer. 
Platin içeren kemoterapi
90%
Able to carry on normal activity; minor signs or symptoms of disease.
80%
Able to carry on normal activity with effort; some signs or symptoms of disease.
70%
Cares for self, unable to carry on normal activity or do active work.
60%
Requires occasional assistance but is able to care for most of own needs.
50%
Requires considerable assistance and frequent medical care.
40%
Disabled; requires special care and assistance.
30%
Severely disabled; hospitalization indicated, although death not imminent.
20%
Very ill; hospitalization necessary; active supportive treatment required.
10%
Moribund, fatal processes progressing rapidly. 
